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1^0/ ^ <f/£= -7/?* MS J £of W&frfg 

S %' z d & VSB(vestigial side band) U J5 o|g*fe tvh| g-*|o|| Bti 

C|X|% TV^ o^-azi TV tJ| JH*j- tOf SH£f-H7|- ^ fedHQl, CD ^SH| ^^0| e 5 

— l = ! r '. 

t=f "CH — ■ 

o|=-;*:- c\x\% TVfe d|^, W-U, fl&o| zizf gj#gj*j a! oHj*K*l 5fift =S3G Sic|. o|=a| 

S# = 3 iS- oRa| *IM£s(Zenith)o]|/H *fl effi- SHf^iWVSB) SWS «HS|*& SIjL. = u|c|P e^oilfc. g ■ 
«KW.= EG}*. Sc|o o^oflfe #b| AC-3S *H^°^ 2i°n=), c|^#2flo| = 7 |so| C |^sy|o| il^f 5> 

oltdj, -fer7| VSB xjs ^ssj# ttfl, y^iifS ffe'°§ ^IoFshs -¥^1)^1 *^l^s- ^^04 

m 5>i COlSi -ir-ir-Ef-fi SSohfe »A|0|CK 

= , A.*t ot^^ q]M = a*.- DSB(Double Side Ba^d)7^ cH« s#0| ^o)x|HS. tm SSB(Single 
Side =snd)7mi^£|2lfeci| ^Sd^VSBS s|Sc:K 

n=i^, TV£| ^# n?H= 'S2F0|'£j^:(Grand Alliance ; GA)oj|AH x\i}n^ A (■§*}• 3 

# ° s 8VSB# ^H^ISJ!^!, 3 ^ FCC^I ^l§!fi|eJ ACATS(Advisory Committee on Advanced Television 
Service)H B =^i°5 8VSB^ *H#S 

^7 1 BVSB^h £!sa| afl^0| 87H°jnd| . '0'# 7|f£= lr^^o|| 4?H2| t||o|E^ E^^0| M^^ollS. 4?H2| 

0|o|e-; Efl^oi e^oFs^ »g«K>i tf*|o|cf. 

ccja^A-, ^^dl-M d|o|Ef* 8VSB= S2§W 2.hEfli-f» #sH Sf°S SMiS ^ Sife c-i^lH TV-S- 

ol* ^tl 9! ^ssfoi 4= a(cK 

£ 1€ Sei)s| t:|x|g tvs| 8 VSB Mm^S-M, 0|o|eH ?H S □ |-o| x| (Randomizer)(1 1 )^ t|| 0[ # eijgs^ 

»i t[0i £|£-gag ^S?[(12)S ^27|(12)fe !«S«^ Sl^Hj^- Ci|0|E^# £|H-#sS S**i± 

t\oi 20h^|«h| nHalEj -^2* ^ c-i|o|E.^ e]E|a|tH(i3)s ft^&cf. di|o|e-| °jEHa|Hj(i3)^ oi|o|e-j» gsaa 

^*|o;| a|s|| e]E-|E|gJ«fo4 8 VSB ^S?|(14)S. i^SR, 8VSB ¥±?|(l4)fe ^jE^a|^a 0|o|=1# uFo|eo)|Ai ^JH 
fts^c=: ^asj&* aE|ga|Ai(i5)s «^eiE^. a&IS^A-ids)^. H^al^: tern'M** M\o.<&^ 

S£ s 7 | Aj S m sjAj©^ > #sP|(ie)te ^^JS ^'MScHl n^5! VSB 
(17)= t^eiEK VSB ffi57|(V7)fe VSB ills RF S*7|(18)S 4^°^, RF a«7|(18)fe ^ 

£§ 7|xiq|^o| 8VSB rf ch^ dSS SSff ^ SJEim* #*H a#*}cK 

0|CLH , ^}7| 8VSB ^-5?l(1 4)fe £ 2CHI £A|£| H|-2|- £0\ 127H&I ^^£1^ -^-S7|°h =£|aD|7f inO|S ?l 

m ejs<a|tHS Stfsloi sjocij, z|^o| eajai^ «s7|2F nalaci^ £ l>o| ^^=| C ^ 0 |nH. SJ^ 2«!= X 

2 X,= HjCH 0| #0||Ai x 
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1 2 ^ = a|ac](3i)o||/H Y 2 (=Z 2 )sL HalaggcK ^Ia|^ ^*7|(32)o||ah y 

2 fe SBial^ am Y^X^eJ ^Ha|^ ^-^Af£|cH ^u|e z 1 Z 0 ^t nam, ^^a|^ ¥i>7|(32)£| 

#^ 3*1 ^ Z 

2 Z 1 Z 0 ^ 8S]|1 Aj tf a*l(33)S °J&|£|oi 84fl 4J M {±7,±5,±3,±1 }s □HSl!^. 

5£ 4fe ^|S|- S0| 8VSB^ a^H|CH 3| 0 1 E-j # 4=>Mup| flft §£H°| TVS] 8VSB S*|s| ^ 

£^1, ^1 8VSB #d S-X|H) Qjj-o^ Xj|g£icK ^, s 27 |( 41 )o||Aifc RF CH^H| Ajjrg 7|X-jC}|<* U \^0\ #7| % 

E^|°j ^t!«(42)S|. g Be](43)S #^S}CK g 7 | g E( . 0 |oj a^i « ( 42 )o|| A-Jfc M\OL& = §7| ill, |£ #7| aJ 

5, ^'ft ^0|°J## # SH(43)0i|A^ NTSC dif *fMe* ^ g£p|(44),£ ft^Sc*. M 7 | 

§£p|(44)fe- Q#*Hti#-§-o} d|0|Efs| S^§o]| »Mj|-£|te x((yS||^#^oK)i f|£|> ^fi7|(45)S»^*m < *>7| ^l-y 
^£PI(45)oj|A-|£. ho J?[ * 8 VSB s^ 7 |( 46 )^ #^o|cK aj. 7 | qvsB ^S;b|(46)o|| A-Jfc u|e{h| Qj|o| 

E-i C|oJ E ^|m(47)S f^^2, C||0|E( C|°lE-|alHi(47)Oi|A4-^ C||0|Ej oJ E ^a| H ^o| ^^05 o I q|0|E^ C|ojE^|y^ 

* a| ^iL7|(48).g. S^&cK a^i ^71(48)°]^^ a|H-#^s ^*£f€! d|o|Ej# ^±3fci q| 

OlEi d|SgahO|x|(49)£. f^§[2, c||oj£| c:|agaFo|^(49W|Ajfec||o|Ei SHgoK)|x]fi| c*=7^os g||o|&{« BlttBct. 

o|C£H, aj. 7 | 8 VSB ^^71(46)-^ 5o\\ t^a^ol, 12?H^I §4S ^Ual^ ^Jl7|7F c| oj E-j el| t-j s g*£s\o{ 

o\^o\\M^\ l>o| E^aj^ 8 VSB a-^|oi|A-ife 2^ -ynS" 2u|^°| §Mt S#eJ-^. o| =ia|^ ^* 

St& S-r-oil-c- 4 VSB H J5S ^la|^ 3^ oH ^'iS 1 ^7 r ^WI sjo| aj^ b||^0| 2 

«H7F H)oi 8VSB7hScK ci^Ai, ^fiSH EflHSl =r7 r 2«H^ g7W*lE} cH£i°il «ham 7 ^a|cl g. 

^-(Additive White Gaussian Noise ; AWGN) ^^^yo^IA^ ^ ^^[^[x\ gfs 4VSBoj| a[t[| of idB^| Aj^cij 

(Signal to Noise Ratio ; SNR) o|-^# S^cK 

nBju[, =Ha|r^ ^2*^ 8VSB^ Mia|r^ ?i*fSfx| Sf€- 4VSB0|| b|tH ^7^ «HAij 7^a|oj. ^H^oj|Ai idB 
^1 o|^o| °ix|n} m^^oii o|g. 2||^o| aj^ xH^oiiA^ s^|Ei ^^ 0 | q ^cHS^K ^, =!a|^ 

ntl c:|^|g 8 VSB ^£5 S-^J-E el ^l^Hoil ojoj. Qj|^o| B ^^o\\M m?\ #^7|(44)°-| h|0|H SNoiMH g# # 
^o| H7| [CHICHI -^jf^o^Mj oj - Ai^qj g#u| o|^a^ §§ ^^ch| Aj^qj ga U | ^^7h ci ^^J 

^ 6-E ^7| g*7|(44)a| ^1 mm^^M, 7F77^ 4^^- n|oi= S^(feed forward 

filter)(61), 3 IL^^s| oj*ts. a^-|.- h| 0 |= «h ^Ei(feed back filter) (64), ^7| n|o|= ^^JH S =1(61)^1 ft^^- n| 

0|H ^ SEi(64)S| Ci^fe g<S7|(62), #7| 51^71(62)^1 a |a| 7|^^ b|7ne r 0i jz|0| = ^ 

SM(64)s #a^o|Aj g-g7|(63)^. ^S^K 

o|o^ 0 | ^ah=j £ 6 o\\Ai n|o|H S¥-JH «Ei(6D-& 7Wf tla;H£| ^bC, n|o|H S=-|(64)^ fl H^ = a| 

?ll, k # ^'iHe}cK ziain, 51^J^I(62)o|| a-j jz|o| j= ^e-|(61)°| n|oI^ «i| §Ei(64)s| ci 3^0=; # 

#afoIAj e§^l(63)fe ^J^ tiit 7H£|7 r 7 r §- 7F77^ e^'^ E^°^cK 

nHdl, ^7| ^aFo|A| ©g7|(63)s| ^|o|h u| SN(64)s a^siHS, ^7| ^a^o|Ai eg7|(63)a| SrS 

H|0|H «-H SEi(64)# 7i^ c r A| S^^I(62)o]]Ai n|oiH SE4(61)s| #^JiF ClfliacF. 

ol?\M, &y\ #afo|Ai 3-§7|(63)h| ah^^ Ajeo| s^^o|. oigfia^f 01 c ^ ^ ( 8VSB- 4VSB^| a|a|J b\\ 1 e| 
2bjo|° a Ajeaj S e=|o| t£H aj^ a|| ^ a[o\9] y}^o\ SfoH #^o|aj $§7|(63)oi|Aio| ^So| d|)^ a 

CK CL^A-j, a ZI^eo| o^fcQl 3. a 0j| AH H|0|H >M B^(64)°-| B Zim 7|-X|0^ A^| #S^O|AI Hf§7| (63)^1 S- 

9 S#7 r 33 Ziefg ^|0|H S^(64)£| S# #^0| ^A-| A]^q) S^b|# 3 >i| ^A|j| o s ^aj 7 |o| 

0|[EH, 4VSB^ 8VSBCHI u|oH z\\ ^ °| ^|o r #£[-0|aj &g 7 |(63)S| £#7f^££5 ^0|H ^ 

(64)oi| °|oj- s^ 0 | ^|cK c£|-£H, ^^a|^ ^s^^a| ^ 4 VSB S# A|^g|^ u|s ^ah 7H?a|oj. & s 

*lltfo|-Mfe suaii «W8VSBa# A|A,gjacF ah^oI a|o|x|x|Ef a h^hcH! s|°[ o e^o| Aj^*HBoflAife. §n 
a|A, ^s^t[ 8 VSB 3^ a| ^HMEf A^^ol ^^^cK 



4VSB 3# ^-|£S ^|0|Ej# #AJ^- TVS| #aj x^js. x^lg^oil 01 cK 
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&\3\ >^zim B^oPI & ^§3 oil ccf§ E|x|g TV— I S-^lb, 4 VSB ^27|# =?-a{mi <Si 2il2| g*to| 
£PI 4VSB *fS.7\T= 2m 4J« 2«|S # °r h|i§ sal-S^sfe- "alsoj^, -m§ 2«|S S = E|3gE|x| ti| = 

•2^1 4VS3 6!^ 2H|S# S^^-oi- 4£ilS D JS!^fe °JI|soj 7J§ sgoa *}ch 

£ gj-^ofl o^g c|x|S TVa| =££i u|e^| ftsto|g ©g7|s. 4VSB c-;| 

o|£pf 4 VSB ^5 BWel S S^si §5J- ^^-oil n*a|. h|e|h| s £f s - 42 ^ ^ £ f 0 |-£| g§t isfe ^« 

^§ES 

^S^lb ^AJ^Ol|Ai S£|HCi7f A|~g.E| i^^-Oflb £^4= 2 £j u I E-| b | ^2. "ft SKU, E.B-\MO\?\- 
4,^=7= 42J U|E-|tl| g te g# ago 5 

& ttgs| ^rS ^4. ^^ SJ *£'=*!• £jA|ofl^s| yxfl^ £S# #§H S^sHl! 3do|ch 

o|sK & S-gal nfl^y |^£3f &2S[oj 4^1 o I 4iB»cK 

m ^t-go) 4VSB S# Ir<M& 8VSB S# gh&|2l id) MI!a|^ ^s£|-5fx| gfe /H|°|SKH i4Kx| 

te l-i=^K ££=!■. o|o)| cdfsfe sga|^ =^s^x| affe ^o|x|-^ ^<Mt[a[. 

o|# 4lf!*p| g gfaoii c^s tv^I £. 7cH| £A|£|cH 2icK £ 7# £ 1S| c|x|S 

TVHl #a| §*|o«Aj 4 VSB ¥57|(75)£!- EJ SftO| i'!} *Hyo)|AJfe 4 VSB ¥S7|(75)H| Aj^jo^ 0| S| 

oilb 8VSB ^27|(74)a| c 4^\m^M(77)S. S^^fe HEJ53I*|(76)7F ^u|gcK 

£ 4 VSB ¥*^l(75)^| a ^A|ol|aAi, = E|3q(precoder)2f "a 2| (mapper) S. 9-^€^K ^. 2=! 

Ma| °m ais x 

3X^X3^ =a!acio||AH Y 2 (=Z 2 )S ££|ail! ^ ^Jljs °J^£|2L, X 1 (=Y 1 =Z 1 )S HrS SJ^gcK 4cMI«j ^ 

2 Z 1 *4B||ffl {±3.±1}s oHSSrOi' SE|#il|Ai(76)s S^&cK 0i7|AH, HE|3Ci^ «0p| ^|SHAi A^g 

oi7|Ai, m 7 | 4 vsb ^o7|(75)fe Q^7}x|a 127H°| #^£f =E|sci7^ to|s ?|sH °l£-|a|u-lS S^s|cH aicK 

£ 9^ £PI 4 VSB ^*7|(75)a| ^Afl mS;^ c[s. ^Ms.M, S.S.\3.C\y[ ^S\HL <gm?} xib S^0|cf. =, 2«l=s| 

uj= 42fl^ D J21 = S^sioi 42<l^ -feJS {±3,±1}S oHSS^K 

S 10S & iraoa c^S ^I^IS TV£| 4= -id S*|S| ?Aj #s £S .a-), 7|^2| £ 4fi| c|A|g TV^I S*I«H|-M 4 VSB m± 
?I(87)2J ^a|^cH|AH 2#sFb VSB H = o)| cc,^ 8 VSB ^S^l(86) E£b-4VSB ^4l7|(87)2| ij^Sl-Oi t||0|£j C|=l 

eia|uU89)S #^°rb BEJSffl|Ai(88)7F O^H, VSB SEE AJs^ fie = 7 | a|^o| S =f£|o] ^Alg 

cf. 

S 11S 4,^1 4 VSB ^*7|(87)s| »=£SAi, h|e^| s jr 7 |(92)2h 4S)I^ ^a r o|^! &S^|(93)s. ^sjbtll, g 3 
EM(83)7r#Wq SSmife- #£ r o|^ S-§7|(93)o)|a-) 4B |gj #sfo|AJ *[cK o|C£fl, s. 8^r =£|3Ci7h AfSei 

§^0||b 42i|^ #&fO|-y ©a * na| 5 r i0 )| CflgSffe i^e s^m £ 9fiF na| aC H7F AJjHfg g^C-llfe- 4^1 

^ s2hO|Aj ggof stcK CH7IA-I, At 7 | a a^( 8 3)L=. g^7|(84) StMl 9ib g ^eH(83)# =1a|g ?-|sH EE 

a|=!- 3do|cK 
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S S|BU83)7h ttHfe HINHI ^-2^1 (92)011 A-j u|e|u| -^SL5 , m 7 | a \e.\ti\ s* 7 |(92)-b £ 8aHK>| 2 

o| OH , ^H^Jl 2°J u|E-|b| ms.y\°\ MgJ£|^ c:ho|o-|aigs £ 122|- 2| -fe^efl *jo|o)| ccf^. 2u|M x 2 x, 

2| StS SPI2I S 10|| u(-e|-lH51c|-. 



[SI] 



t/t+1 




A(0/0) 


-4(01)0(00)4(01) 


B(0/1) 


-2(1 1) 2(10) 6(11) 


C(1/0) | 


[-6(01 ) -2(00) 2(01) 


D(1/1) J 


-4(11) 0(10) 4(11) 



= , sMa| -y-eU o|| A-j cf# &Eg£l| *jo| ^fe- 2+ 3?Ho|cK e 122| S £J-°| ^EH2iS £ 8S| sa|5ici°| oi|sa| do|| 

2| &S §P|2| = 20)| L4EHI81CK 



\ t+1 \t 
\ 


-3 -1 +1 +3 


-3 -1 +1 
+3 


0(00) 2(10) 4(01) 6(11) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



s. 132| fj °}s] ^Eflsm m a^(83)2) oiiaai doii xj&g -^m&o\ji, s 221 ts oj.o| =tg 2io|cK 



0|^-Oi|A^o|. g- 0 | « et-ycHI Ct^ C|X|» JV2| CKI H|3^, 2iSO|| °|*[ 2«^0| *H ^ 0)| A-j 

^esj §J &£2.g.u\, BVSBficl- £j*£j e)|^^§ 4VSB?J 4?H= &rLA|^A| n|o| = B!j =' 

°| oj 2L>-M2| ^fto| ^jth x|s|o)|AH2.| VSB S"#o|| ajtWcj. 



(57)89-21 g# 

^*Sf«KH 8&-?f^sKH(VSB) £2 B J4|£S c|x|g e||o|e|* S^fe c|x|g E|«o|2| ^x|o)| Sic^Ai, 

4 VSB -¥-2?IS ¥"l°rO=l ffl H^M2| g*tO| g- xHao||A^ EfjElri: Sf-g 4 VSB u Ji|°2 C|X|S D||0| 

El* S^Sfe y# sgo s C|A||d £|MO|B| ^AJ ^x|. 

xh| 1 tJ-ofl sicHAj, m?| 4VSB-¥s?l-b 

Z\sL ^^!2|^ 5fe C\X\fd E|SO|°| #AJ 

S9-&3 

x-il 1 »oJ SIOI-M, 4VSB ^27|fe 

4J« 2U|H# °m^o[ 4^11 ^J#S «Sg*hfe fflDlS ^Slfe c|a|S E|HO|S| #<M &*|. 
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